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| mexcury resonance lines 


“ ABSTRACT: There are practically no data at present on the effective excitation 
*.. , @6ess sections of resonance levels of atoms, diatomic molecules and their ‘ions 
: of varlous mitiplicity, owing to experimental difficulties 4n the vacuun 
ultraviolet region of the spectrum. : 
.- To obtain such data the authors have construcied a spectrophotomtric 
_ seteup, consisting of three basio units: a vacuum monochromator of normal 
' dnoddence with a one-motre (600 lines/mm) standard concave diffraction gra‘sing; 
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The block diagram and the external appearance of the spectrophotomtris 


set-up are shown in the appended drawings. 
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TITLE: The Cutting of Pipes by Turning Rollers (Rezaniye trub vrasheha- 
yushchimisya rolikami ) 


PERIODICAL: Mashinostroitel', 1958, Nr 8, pp 33-34 (USSR) 


_ ABSTRACT: turning disc rollers (Figure 1) are used for cutting copper 
; and copper-nickel pipes in order to avoid losses of material. 
The rollers 6re made from steel K9, R18, OF from the alloyed 
steel KhVG. The roller is held in & special holder. The pipe 
is fastened by & pneumatic clamp chuck. The speed of cutting 
is 160 n/min. The new method increases the productivity: 2.5 
times. Losses of material have been curs in every ton of cut 
pipes, 215 kg of metal ere saved. 
There are } diagrams. 
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SOURCE: IVUZ. Radioftekhnika, v. 9, no. 4, 1966, 428-435 
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TOPIC TAGS: computer memory, computer storage device, tunnel diode 


ABSTRACT: A ‘tunnel diode storage cell has been developed in which the two states 
(ZERO or ONE) are defined by the presence or absence of a high-frequency out:put 
Fig. 1. Tunnel diode memory cell and 


its phase-space diagram. 
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Application of Piezoelectric Devices," A. Plonaxiy 


"Radio, No 4, pp 23-25 


General account of the use of plesoelectric devices us ultrasonic radiators, 
as transducers for the neasurenent of pressure, acceleration, and vibrations, 
as the sensitive eclesent in quartz clocks, etc. A. ¥. Shubaisov, Vv. M. Vul', 
and ¥. P. Konstantinova are credited with developing a theory of plezoelectricity. 
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“Periodical = § = Dokl. AN SSSR, 96, Ede 2e5 257 « 259, way 1954, 
Abstract A-transitory layer ‘between parts of a semi-conductor having 
Boch A fda tterent degree of oonduotivity expands. t< the boundaries’ of 
(J. space _charges there the “intensity ° 
- gonsidered zero. The boundaries- of- space_charges. 
) the effect of the intensity applied 

tal capacity can easily be measured thugs enabling to determine 
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Card 1/1. Pub. 27 - 18/33 

Author ; Vul, B. M., Corr. Memb., Academy of? Sciences, U3SR 

: a 

Title : Physical grounds for the technical utilization of 
semiconductors 


Periodical + Elektrichestvo, 7)- 102-107, Jl 1955 


Abstract : The author briefly reports on the principles of 
operation of semiconductor rectifiers (diodes), 
amplifiers (triodes), and also of thermo- and fhoto- 

elements. He enumerates their advantages and possible 
applications. Two diagrams, 8 references (1957:-1955) 
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USSR/Physics - Semiconductors FD-2397 
cara 1/2 Pub. 153-1/21 


Author Vul, B. M. 
* ee - $3 , 


eon! ! 
Title : Dielectric properties of the transitional layerskin semiconductors 


Periodical : Zhur. tekh. fiz. 25, 3-10, Jan 1955 
" 6 P 


Abstract : Transitional layers are created in semiconductors 4n connection with 
sharp changes in the concentration of the admixtures (impurities) 

serving as sources of electrons or as their sinks (i.e. as donors or 
acceptors). ‘The role of transitional layers between two semicinduc- 
tors with different types of conductivities was theoretically ‘treated 
for the first time by B. I. Davydov (ibid. 8, 1938), and experimentally 
investigated by A. V. Ioffe (ibid. 18, 1948); a detailed survey of the 
modern theory of solid rectifiers and contact semiconductors was given 
by A. I. Gubanov (ibid. 23, 1953). In most works the principal task 
has been the clarification of the process of rectification and therefore 
the effects of the joint action in the transitional layer of diffusion 
and electrical conductivity have been considered, In the present work 
the author considers the capacity, resistance, and dielectric losses of 
the transitional layer under the condition where the contact difference 
of potentials is much larger than xT/q (q: electron charge). 9 ref. 


Institution: -- 
Submitted : April 30, 1954 ° 
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PHASE J BOOK EXPLOXTATION O47 
Yul, BeM., Corresponding Member, USSR Acadeny of Sciences 


Segnetoelektrichestvo (Seignettoelectricity) Moscow, Izd-vo AN SSSR, 
1° "1956. 27 p- (Series: Akademiya nauk -SSSR. Nauchno-populyérnaya 
seriya) 7,000 copies printed. 


Resp. Ed.: Vansovskiy, S.V., Corresponding Member, USSR Academy of 
Sciences; Ed. of Publishing House: Dreyer, O.K.; Tech. Ed.: 
Makuni, Ye. V. 


PURPOSE: The book may be useful to persons working: with ferroeiegtric 
materials. 


. COVERAGE: A discussion of ferroelectric (seignettvelectric) mazerials 
‘2, 48 presented. Attention 4s given to a description of Carium titanate 
“. and the application of ferroelectric materials in the constriction 

of electrical devices. No personalities are mentioned. There are 
14 references, of which 10 are Soviet and 4 Engiish. 
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‘Avs Jour : Ref Zhur - Fizika, No 1, 1957 Bo 1554 


Author ; W., ham., Khuan Kun’, Van, Shou-u 
Title > Physical Fundamentals and Technical Use of Semiconductors 
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Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 417 


Author Begdanov, 8.V., Vul, B.M., Razbash, R.Ya. 
Title : Influence of Polar Yartzation Conditions on the Piezo Rnpperheen of 
Barium Titanate 


Orig Pub : Zh. tekhn. fiziki, 1956, 26, No 5, 958-962 


Abstract : The effect of the intensity of the polarizing electric field E anl 
of the temperature T on the piezo-modulus d3 of ceramic BaTiO, wis 
investigated. It is shown, that the polarization of thick spetimons 
can be produced at lower values of E and at higher values of T. ‘The 
closer the polarization temperature is to the Curie temperature, ‘the 
less the value of E required for the poJarization. 

To orient’ the fundamental part of the domains in the interval of 
the rapid growth of the spontaneous polarization (6 -- 7° below tie 
Curie point), B must not be less than 5 kv/cm for any values of T of 
the polarization. , 
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- SUBJECT ussk / PHYSICS cand 1 / 2. PA - 1678 
| AUTHOR VUL,B,H. 
TITLE On the Breakdown of Transition Layers in Semiconductors. 
PERIODICAL Zurn.techn.fis,26, faso.11, 2403-2415 (1956) 
Issued: 12 / 1956 
The principal forms of breakdown in ealeoctron-hole-transitions. The disiuptive 


voltage of germanium diodes 


with increasing temperature. Therefore 


at inoreased temperatures diminishes considerably 
thermal ionization plays the mos% 


im- 


portant part among the processes which promote breakdown. However, 4n the case 


of diodes of low resistance germaniun, 


the disruptive voltages depend i: a wide 


range of temperature only little on ¢4emperature and increase with rising 


temperature. 


mainly takes place in form of collision donization. 


distinguish between a 


case of semiconductors and in that of dielectrica.. 


With these electrodes the inorease of the number of electrons 


Thus it is possible to 
of breakdown both in the 
The diodes of germaniun 


with an increased specific resistance (orde:: of nagnitude 10 ohm.om) have @ 


smaller disruptive voltage for parallel ourvent 
to inovease disruptive voltage. 
tenperature and on the conditions of 


- proving heat transfer it is possible 


the dependence of disruptive voltages on 
heat transfer is not so marked in the case of 
purely thermal breakdown. 
simultaneous effect of thermal~ 
-preakdown"). 


and collision 
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- Thermal breakdown: At firat the basea of the elementary theory are recalled to 
memory after which they are augmented by taking the following additional factors 
into account: Influence exercised by the resistance R which is independert of 
temperatures influence of additional amperage which is independent of voltage} 
influence of additional losses which are independent of counter-voltage;} in- 
fluence exercised by the heat conductivity of the orystal. 

’ Blectric breakdown: was found to occur in pure form in the case of parallel 

- voltage only with diodes of low-resistance germanium, but in the case of pulse- 
like tests it was found in germanium of any resistance. Electric breakdown is 
caused on the occasion of electron-hole transitions as well as in gases ty 
colliskon ionization. The computation of the conditions of breakdown is 
sketched out. 

Thermoelectric breakdown: Already before thermal breakdown is about to cccur 
it is possible that the amperage increases considerably because of ionization 
if,field strengths in the electron-hole-transition are high. This increases 
heating of the diode and thus also thermal jonization in it. The electrons 
liberated by thermal ionization participate in collision 4Jonization, and, if 
intensity is sufficient, the common effect exeroised by thermal- and col:.iabn 
jonization may lead to the destruction of the state of equilibrium, and fio 
breakdown. 


INSTITUTION: Moscow Physical Institute of the Academy of Science. 
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AUTHOR VOL, B.M., VAVILOY, ¥.S.5 SMIRIOY, LeSes 35-%-7 / 2h 


: GALKIN, Ge» PATSKSVICH, VM; 2. 


On the transformation of the energy of B-partioles into 
electric energy in germanium erystala with Pel tranaitions. 
re) preobrazovanis energil Pp-ohastits ¢ eleotroenerisiyu ¥ 

P-N-perekramt. - Russian) 
Yol 2, Hr 6, pp 533-537 (U35R). 


In 1955 the authora carried out experiments in the deter- ! 
mination of the dogree of efficiency of the transformation ; 
fhe PeN transitions wore obtained 

gr9° - ¥9° preparations sgervad ag 

e total activity of the primary 


radioactive preparations amounted to 50,100, and 700 milli- 
ourtes. As source of f-particles strontium sulphatie tablets 
with 50 and 100 millicurie and strontium carbonati tablots 


with 200 millicurie were used. A diagram shows this 
of these sources. Also meseurements during irradiation of 

a gemiconduoter with artifioially acoalerated eleztrors 400 
to 1150 keY) were carried out. The degree of efficiency 


SPITSYN, A.V 
TITLE 
: kristallakh germaniya 6 
PERIODICAL Atomnay& Energiya 1957, 
ABSTRACT 
mentioned in the title. 
j by the melting of indiwi. 
“4 sources of p-particles. Th 
CARD 1/3 
aa CARD 2/3: ceo onc otal ma thee byte ta Malpensa ee TY 
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of the energy of p-particles 


aes bd sauder germanium crystals with P-i transi- 


into electric energy 
tions. 


, jehes. 
the degree of efficieacy of the transformer dininiis 


Further detaile are mentioned, 
(With 8 Illustrations) | 


| ASSOCIATION: mot given. 


PRESENTED BY: ~- 
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Inst : Physics Institute, Academy of Sciences, USSR, Moscow 
Title : Connection Between the Sielectric; Plezoelectric, and 
Stes ‘Elastic Properties of Polycrystalline Ceramics and 

- Wonocrystals. 


Orig Pub Py Izv. AN SER, ‘eer. fiz., 1957, 2l, Ro 3, 374-378 


: “A general method ig proposed for calculating the tensors 
of the dielectric constant, the piezomoduli y and the elas- 
-tic constants of polycrystalline materiats from correspon- 
ding characteristics of the initial nonocyrstals, a me~ 
thod based on averaging the equations of the piezoelectric 
converter, which is a generalization of the work by B.HK. 
Vul (Vestn. informatsii BNT MV, 1951, 3, 15), MeYa- 


Abstract 


eonetant of ‘the ceramic form aré CaiciiaAved I Kenerac.——— 
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constants, while at 2= 55" such anisotropy should be 
experimentally observed. By comparison with experimen- 
tal results, the authors conclude that the change in the 
direction of the polar axis of the single crystals upon 
polarization is essentially at an angle of 180°. 
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Abs Jour ©: Ref Zhur - Fizika, No 1, 1958, 1277 


guthor- .-: Wul, BM.» 
Inst ; : Physics Institute, Academy of Sciences, USSR 
o @itle —¢ Nonlsnear Properties of Ferroelectrics. 


Onde Pub: Izv. AN ‘gSSR, ser. ‘fie, 1957) 21) No 3)-379-38L > 


_ Abstract : ‘The nonlinear properties of ferro-ceramics above the 
Curie point can be characterized quantitatively by the 
wy value of the coefficient (/3 ) of P*, which represents 
the field intensity E in the form of a power series in 
the polarization P. The value of this coefficient can 
be obtained from measuring the equivalent or reversive 
iy dielectric constant (£&). Changes of the equivalent 
were made with a Schering bridge at 50 cycles for < 
different temperatures. They have shown that /3 depends 
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SUBJECT ~~ USSR / PHYSICS CARD 1 / 2 PA - 1944 
2 AUTHOR 3 YUL, Bu. ’ SOTOV,A.P. 
* PITLE Te Surface Discharges on Electron-Hole Transitions. 


PERIODICAL Jurn. techm.fis-27,fasc.1,211-212 (1957) 
Iasued: 2 / 1957 


On the boundary of the electron-hole tra 
sonductor breakdown is complicated by & 
de atle to limit breakdown voltage considerably 
Noverlapping" (ie. a surface discharge at a vol, 

breakdown voltage of the electron-hole transition in the interior of the semi- 
conductor) ocours. In the case of constructions encountered in practive the 

; electron-hole transition is located in a gaseous medium at atmospheric ~- oF 
lower - pressure. For gaseous media there exists a minimum breakdown voltage be- 
Low which no electric breakdown can occur in this gas. For air the mirinun 
preakdown voltare anounts to U » 330 V and to this belongs also the: value 
pa~ 6, Here p denotes the pressure in mm, and d ~ the distance between the 
electrodes in mm. In the case of diodes in Siich the breakdown voltagt of the 
electron-hole transition in the interior of the sample is less than Van? over- 


lapping can therefore not occur at all gas pressures. On the other hand, over~ 
lapping can prevent total utilization of the possibilities of the diole in the 
case of diodes in which the breakdown voltage of the electron-hole transition 


is more than Unin’ 


naition on the surface of the semi- 
boundsry effect. The surroundi:g medium 
if on the surface of tne diode 
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’ Zurn, teohn.fis.27,fasc.1, 211-212 (1957) CARD 2/2 PA ~ 1944 


-The measurements carried out by the authors showed that what has just been said 
ia true. In the case of diodes with a breakdown voltage of less than 3110 - 400 
MeV this breakdown voltage remains constant at any air pressure. Measuiements 
were carried out on diodes which were not mounted in curtridges, and ai.so in 
such diodes into the cartridges of which holes had been bored. 

In diodes with an average breakdown voltage of 400 MeV at normal pressure a sur- 
face discharge occurs at diminished air pressure approximately at thosu values 
of pd which correspond to the voltage Undin’ In the case of a further ducrease 


; of air pressure the surface discharges cease. Frequently the propertien of the 


diode are deteriorated considerably by the surface discharges. On the occasion 
of the practical construction of high-voltage diodes it is obvicusly nucessary, 
when seleoting the medium surrounding the electron-hole transition, to take 
Care that overlapp/ng voltage is greater than the breakdown voltage of the 
électron-hole tranzition in the interior of the semiconductor. 

The above is a translation of this short report. 


INSTITUTION: Physical Institute “P.N.LEBEDEY" of the Academy of Science: in 
the USSR 
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AUTHORS. _ Wh, Be Me, and Shotov, Ae Pe S7mlond/ 33 
TITLE? On the Edge Breakdown of pen Junctions in Germanium (0 krayevom 


proboye. pen-perekhodov Vv germanii). 


PERIODICAL? Zhurnal Telhne Fize, 1957, Vohe 27, Nr lo, PP» 2189-219 (USSR). 


“apgrpact: ‘The breakdows potentials of diffusion junctions (transition) and 


melted-in pm and n’p” junctions were measured in air ani in media 
with an increased dielectric constant. It 4s shown, that the dielecs 
tric constant has 4 narked influence on the breakdown potentials of 
the p’n™ junctions and that it plays an important role in the preak= 
down of the p n- and of the diffusion junctions. The observed pheno™ 
mena can be explained with the assumption, that the surface of the 
ermenium carries a positive charge and that the medium determines 
the effectiveness of the surface chargé. 
There are 5 figures, 1 table and 3 Slavic references. 


ASSOCIATION? Physical Institute imeni P. Ne Lebedev AN of the USSR, Mcscow 
‘ (Fizicheskiy institut imeni Pe N. Lebedeva AN SSSR, Moskva). 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001961310002-8" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310002-8 


MREIED HNCEREEA RADE POY Fide HGR TE NEST TO AEN OER stn Eee weenie eee 


"Multiplication of Electrons and Holes in p-n Junciions,” 
paper submitted at the International Conference on Solid State Physics 
in Electronics and Telecommunications - Brussels, Belgium, 2-7 June 1958. 


Physical Institute of the Academy of Sciences, Moscow. 
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TITLE: On the Theory 
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{K seorii el “ 


et ee Yro Atay verekhodoy vi fp 
PERIODICAL: Vhusnal Texhnicheskoy Ficixi, 1958. Vol, 28, Nr 
(USSR) 
des: 
ABSTRACT: Reference is mode hera to the seo - shu ® 
by W. Shockley (Ref. 1), Phia approximate equation 
vestigated under ihe Pollawine: ‘assunption: Instead 
boundary case studied by Shockley, nh ere the spate 
enly produced et the expense of ion: zed admixtures 
ed heve that sh uu. 2.9. that the equation (1.7) is inves: 
gated in the form of 


x f(x) 


with nointenania 
Say’. that uw in the case of x» » ee limited. Phe 

(1.4) with the condition (7.3) in the form of (A 3) ia der - 
Mow 13 19 datermined? under shicr conditions bhe aie ea at 
oan approximately replece the exser arlution (1.1) under + 
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tomaia of mm Sx oe wher, A‘ a nondimensional po 
stent! as sufficiently saait. On that occasion (4 dir 
positive constant 2 3 of sny srbitrazy value. In f 
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the case of any xevalue. Ther 


forge A= > 2G ( e (4 »4) Lz everywhere a pice 
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‘approx*nation for equation io » in the nedern seniconds 
-devicse £>!. Therefore ether conditio ons for the usity 
oY the linen» approximation whith hole in the linitea 
spaces also when Asst ate oxamined for the domnin 


‘ by FN eee P t Tied t *. 4° 
LO, ee Ethene (6%) Ghd onthe ne oo es 2 CISA Ths 
equations CEE) for the 2irs: ar 7.7) fer the second iase 
are ovtained. From these follows ee they - (6.7) or (7,7 2 
. : 
2: 


according aa mAR.7 or Sr i ourve ag criterion for the wef: 
ness of the linear approxiunticr (4.3) instead of the exact 


solution ne ee ae, with the Liuiting conditions (1,3) in the 
of 28 bea met Cy: > 0}. There i174 veforence, 0 of which 
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VAVILOV, V.Ge; VUL, BoMe; GALXIN, GeNe3 FRIDMAN, SeAe 
Pen ae 
Performance of “atomic” sources of current with double transfoi- 
mation of energy. Fis.tver.tela 1 no.5:826-027 My '59, 
(MIRA 1.224) 
1. Fisicheskiy institut im. P.N. Lebedova. 
(Semiconductors) 
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_ PERIODICAL: 


ABSTRACT; 
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: a TEE SEBS TIN OL “to” be ‘the on] yY reason 


SOV/105=59-1-4/25 
Bagnyev, Ve Sey Vul, Bs Mes Zherebtsova, Ape, Yuditukiy, 3. Bs 


_ Investigation of Large Germanium Rectifiers 


| Blektrichostvo, 1959, Nr 10, pp 21=26 (USSR) ; 


; This article presents the results of on invostigation of large 
 german:.um rectifiers of the VG type which were mede by the 


Vsesoyuznyy elektrotekhnicheskiy institut im. Lenina (AL1-Urion 
Electrotechnical Institute imeni Lenin)(Ref 1). Figure ! shows 
_ the section of a VG-10 rectifier. The ‘ependence of the rectifi 


ed. -. 


“Teurrents upon voltage and temperature nas determined at a ae 
- temperature maintained constant by means of a thermostat, The era 
‘ saturation current was determined by measuring the dire:t and 


backward current at voltages of - kT 
; Us —. and according to the 


backward branch of the static characteristics (Ref 4). W denotes 
the voltage in tho pen transition of the rectifier, T the absolute 
temperature, k the Boltzmann constant, and q the elementary 


’ charge. The backward branch of the static characteristics wag 


\ Plotted at two values of heat emission. The investigation yielded 


tH 
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Tuveotigaticn of Large Gernanium Rectifiers SO0V/105-59-10-4/25 


_ "ke following results: (1) the rectified current I, exhibits a 


\ sufficiently large section on the static charactoristics for 
which formula (1) holds. Tho deviations from this formule 
occurring at increased currant densitios result from the occurreme 
of the electron component of tho rectified curront, shich in turn 
‘gi ieads to an additional voltage drop and additional iosses, The 
temperature coefficient of the reotified current in the experi- 
nents is in good agreement with that of calculations. It ig 
about 3% for the group of rectifiers under discussioa. a The 
saturation current calculated according to the formula (see 
Table 3) is somewhat higher than those obtained by excperimer.t. 
(3) The differential capacity of p-n transitions of the 
investigated rectifiers is inversely proportional to the square 
root of the voltage applied. This indicates the gradial characte: 
of the p-n transitions. (4) The backward currents innrease mcnoto- 
nously with increasing backward voltage. (5) The pulsed breakdown 
voltages of the individual rectifiers opproximatoly ugree with 
those to be expected from the specific resistance of gernaniun 
foils. rormula (11) yields excessively high breakdown voltages 
if the heating of the rectifier is assumed to be the only season 
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Pea 5: 
Investigation of Large Germanium Rectifiers gov /105-59-10-4/25 
for the increase in the backward current. Formula (13) holds 

for the overhenting of the diode when preakdown occurs, whic 
approximately agrees with tho experimental rosults., Ther? are 
7 figures, 6 tables, and 7 references, 4 of which are Soviet. 
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2403) 
AUTHORS: Basov, Ne Gey Wilks Be Hey Popov, Yue He Sov /50-37-2-514 /5E 


ZITLE: ‘Quantum-mechanical Semicondustor Generators and -Amplifiiers of 
‘Electromagnetic Oscillations 


' PERIODICAL: Zhurnal eksperinental'noy i teoreticheskoy fiziki, 4959, 
Yol 37, Hr 2(8), pp 587-588 (uSsR) 


ABSTRACT: In the present "Letter to the Editor" the authors discuss the 
possibility of using the electron transitions between the 
conductivity zone (valence zone) and donor (acceptor) impurity 

levels of a semiconductor for the production of elec trenagaetic 
radiation (like in a molecular generator). For the realization ¢f 
seniconductor generators and -amplifiers it is necussary to 
previde for such & distribution of clectrons (holes) in the 
corductivity zone (valence gone) that the affactive tenperaturé 
of the conductivity electrons (holes) ia negative with respeot to 
the ionized donors (acceptors). Such a senioonductor hus negative 
fraquency losses in the case of transitions of electrons (noles) 
from the conductivity (valence) zone to impurity lnvel3, If cuch 
a seniconductor is irradiated with eleotromagn3ztic wave, the 
Card 1/3 latter may be amplified; if certain conditions (self-excitation) 


A . 
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Quantum-mechanical Semiconductor Generators and S0V/56=37~2-54/55 
-Amplifiers of Electromagnetic Oscillations 


are satisfied, such a device may work as generator. In order to 
attain negative temperaturcs, & apeciz.l impurity donisation 
mechanism is suggested. This state with negative temperature ia 
mointainod during the relaxation ‘dine of elcotrons (holas) with 
the impurity levels. If the number of impurities iu sual) 
compared to the number of atoma ia the crystal lattice, the 
life time of the conductivity elestrons (holes of the velers? 
zone) T, is large compared to the time T, between the 


collisions of electrons (holes) with the lattice. qT, may’ be 


regulated by the impurity concentration. During the peri.od om 


the system may be used as a generator or as amplifier o: 
electromagnetic oscillations. A reduction of the surfacn 


Card 2/3 
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sov /56-31-2:-54/56 


al Semiconductor Generators and 


Quantum-nechanic 
Lectronagne tic Oscillations . 


-Amplifiers of E 
rozlection coefficient or of the dimensions of the sample may 
convert the systum from the function 46 generator to that of an 


amplifier. The present paper wat registerod by the Committee © 
of Inventions and Discoveries of the U3SR Council- 


of Ministers » with priority of July 7, 1958+ 
There are 3 Soviet yeferencese 


t ime Ps Ne Lebedeva Akademii nauk 
i. Lebedev of the Acadeny of 


ASSOCIATION: Fizicheskiy institu 
(Physics Institute 4meni P. 
Sciences) 


SUBMITTED: May 18, 1959 
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‘a re J 
of Ee 66470 
24.7700 SOV)’'20-129-1-16/64 
a AUTHOR: Vul, B. M., Corresponding Meaber, A3 USSR 
80 TITLE: ee On p ~ n Transitions at Low Temperatures 


\ “PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 1, 
pp 61 - 63 (uSSR) 


ABSTRACT: At sufficiently low temperatures, the concentration of thr 
electrons in the conduction zone and the concentration of the 
holes in the valence zone becomes very small in comparison to 
the cancentration of the admixture, assuming, that WiQ kT 


holds for the ionisation energy of the admixturts in the 
semiconductor (k =» Boltzmann constant, T = absolute tempe::- 
aturei. At low temperatures the effect of the electrons and 
holes on the formation of space charge of the p + n transition 
may be neglected. In this case the following equation for 

the potential distribution in a step-like p - n-transition 

in dimensionless (quantities is obtained for the otedimens:ional 
problem with lacking degenerations 
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a 66470 i 
On p.- n Transitions at Low Temperatures gov/20-129-1-16/64\ 
\ 
2 y) .) \ 
oy. - —=ay oa if §& O. The units are , 
a - 4+e Bry 1+e y : 


defined as follows: Unit of potential Y = kT/q, unit of leilgth 
5 = Debye length, unit of concentrations »,, and), (whe ant 97) 


of the donors, and the acceptors respectively in an electrontic 
semiconductor (hole-semiconductor) =intrinalc concentration of 
the electrons n,-t denotes the dielectric constant, q the unit 


charge. Furthermore it holds that p= (g-2i, )/2kt (g = width + 


of the forbidden zone of energies) and W, is assumed to be ‘ 
equal for both donors and acceptors. The first terms of the 
above gescribed two equations correspond to the ionized donors - 
and the second terms to the ionized acceptors. These terns ; 
depend on the distribution of the potential in the present case. 
It was found: 


Va 79 (etd »” Ve 2 
ad Dad aa 3 £ a . Here it holds that ase B ans y 
Va t+ae” Ve ? 


Card 2/4 denotes the value of the pctentialy for $9 @. In germanian, 
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66470 
On p - n Transitions at Low Temperatures 80V/20-129-1-16/64 
ya =f for §>m, y, = -f for f>-0,W, -W, id oe 


valid with great accuracy. The solution of the first of the 
above-mentioned two equations runs as follows; 


a at -P. yyi/2 
ae [0 - 2\, yop t 2v,In(e + e¥ | » By taking into 


ite 
account the condition dip /a§ = QO for S30 it is found that 


ay 20/2Fy.B vay + ygin(teot Py o¥in(o Pret I Poslz0,:8-y)\”. 


In similar way one gets 


is [avi ey]? tor 5C QO. After some steps of computation: 
H5 = -(V2A - ¥(yq/2) §)? is obtained. Therefore the complete 


potential difference belongs }ractically to the range § 70 
for Wa and the width of the p - n transitions extends from 


$= 0 to that value §=§ for which =(3. Por the potential 
Card 3/4 difference at the transition, caused by diffusicn, UX 
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ae os 66470 
On p - n Transitions at Low Temperatures . g0v/20-129-1-16/64 


Uye(e-2¥,)/a” e/a. For g measured in ev U, in v is numerinally 


equal to the forbidden zone of energies. The width of the 
p - n transition amounts to 


ne (g-2u 4) /2—'/?/q(anng) 7? in the absence of external voltage. 


At low temperatures most of the admixtures are almost completely 
donized in the zone of the p - n transition. The results of 
the present paper were confirmed by investigations of the capa- 
city of p - n transitions at low temperatures. There are 4 


Soviet references. 


“ASSOCIATION: Fizicheskiy institat im. P. N. Lebedeva Akademii nauk SSSR 
(Institute of Physics imeni P. N. Lebedev of the Academy of 


Sciences, USSR) we 
“i 


SUBMITTED: August 1, 1959 
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VUL, B.M. and VAVILOV, V.5, 


"The Capacitance of p-n Junctions at low (helium) Temperatures." 


report submitted to the MIT Physical Electronics Conference, 24-26 March 1960. 
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VUL, B.M. and VAVILOV, V.S. 


"Effect of Strong Electric Field on the Absorption Edge in 
Silicon and on the Recombination Properties of Structure 
Defects in Silicon." 


“Feport submitted to the MIT Physical Electronics ConZerence, 24-26 March 1960. 
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PRASE 3 HOON EXPLOITATIOR wefan 
Vespazusmaye keclorectetye po fiaine dieleatrinor, 2d, 1959 


Pisiaa dielextriker; truiy vtorcy veescpusscy kcafetentatt (Pheates of Dielectrire; 
Trassectioss of the éd All-Tnicn Conference os the Physics of Dislestri:a} 
Boacow, Taiewo AN SSSR, 1%O, $32 p. Errata slip insertet. 5,000 ecpies 
printed. 

Sperling Sele Fs SRS Aya Sak SE. Pack Rss eey Sa clSlUk fens Sime Sweewses 

Bs, of Pdliantnag Ecuser Yo.t. Starckad-mskaya, Tesh. Ed.e I.8. Dorskhisa; Eit- 
torial Beard: (Heep. Ed.) GY. Shanavi, Doctor ef Physics ant Mathenstise 
{(Deseased}, and £.V. Filippova, Ceixtidate of Physics and Mathexatics. 


PCAPOSE: ‘Thte collesticon of repr-ts is intenled for sclentiste investigatizg 
the physica of dielectrics. 


COMERAGE?: The Second All-Unica Confereace cn the Physics of Dielectrics held is 
Moacsw at the Pizishesksy tastitut imei P.W. Leteteva (Physica Institute inent 
PLB, Lenetev} ta Sovember 1956 was attested by represeatatives of the priscipal 
solentifia centers of tan 05540 and of several cther countries, this c:i- 
leetica cantatas asat of the reports presented at the conference and scomaries 
of the discussions which follwed. The reports ta tais eallection deal with 
Gelectrie properties, Loszes, and pularisation, end with tpasiffs intuitive 
sapacttane cf various crystals, chenical compounds, and cerazics. Phcto- 
ehoetruta, ferrcelectris cryatale, and various raitation and irradiation ef- 
fecta on Seorectesee are investigated, The valime ccntains @ list of other 
farere presented at the conference dealing with polarization, losses, 
breakdowns cf dtelectrise, which were published i the pioeatety revaciare as 
SSSR, oartya Sisizbeakaya, Sy.' az, 1%, Ko personalities are mextissed. 


woocss Meferenses accompany eas. rapsrt. 


w~Priikta, T.. Development and Investigation ef Certain Dielectrics Possese— 
tog a High LleNrepbotographic Sensitivity (Iastitute of Crystallography, as 
TSSR, Move} 1s? 


Diecussicn 368 


Gdeleratty, ¥ BH. Ve +o) it LM. Pot'to. Kifect of Heat 
% om the Klectrophyaical Propertina of Certain dlkali-Free Silicate 


Glasses 170 
Joffe, F.s., and 1.3, Yarehevernvs. Otelectric Properties of Certain Crystal 
warsilicates (Tastitut bhiail silikator af SSSR (Institute of Silicate 
Cheaistry, aS USS2}) 182 
Bodi>nove, ¥ Sflect of the Sorption Shape of the Water Bood en the 
extrical Propertion of Orgapig Sielectrica 194 
. 7 Fodioneve, Nia. Dielectric Lesees ta V1 ,-8,0 _ 23. 
Sosiatk, Ld. _Mesoleatric Properties of Cancrinite Crystale (Pizisheskiy } 
fakal'tet Prskovekogo gosadarsivesnogo miversiteta in... Lemcnosova ’ 
(Phyales Divisica, Moscow State Culversity inven M.7, Lomancscy)] au i 
Discaseica i a5 i 
Bo T,, and M1. Te » Klectrical and Kechanical Preperties of Jon ' 
lycryatal Bier etion With fheir feat Treatment 220 
Xoytov, S-B., and AN, Tetkin. Third Kind of Thermal Breatdovn (Leningrai— 
akiy politekbnisheskiy institut ia: M.I. Kalinine (Leningrad Polytechnic 
Institate iment MI, Kalintas)} 20 
Forob* _Asdoy ord K.E. Sonchix. Some Regularities of Discharge Delaya + 
‘in s SOLLN Biskestrica”[Yssskip po litelhnicbeskiy institut ix, $.M. Kirova i 
_, (Teas Palyteckatcal Institute ineni S.N. Hirev)} 235 
Barcheske. Zoe. aod Mod. Mel'nikor. Cn the Possibility of « Stree Dis- i 
charge Mechaniva fa Solid Dielectrics (Tomak Polytectnical Institute tusni | 
8.4. Kirov] ; 27 
“mel'nikov, M.A. Izvestignution of the Pulse Pincture of Certain Polymers and 
“pice [Tomsk Polytechnical Institute inent 3.4. Kiror) 256 
Balygis, 1.Te. On Certain Post-Pimsture Processes ip Liquid Dielectrics 262 i 
‘“Balygin, Ite. Investigation of Disnharge Dyranica in Distilled water mm 
Disussica . 230 
Pxhoreity and S.Y. Bogdaner.  Rffect of Unilaternal External Pressure on 
“Pmain Oriestation in *Polarised® Polysrystel Bali0y (Physics Institute 
iment P.¥. Lebvdev, aS USSR, Moscow] 281 
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26. 168 / nd B006/B060 
_ AUTHOR: Wu), Bi daseer 
TITLE: ‘. Impact Ionization and Tunnel Effeot in Seniconductors 


- PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, PP. 2961-2967 


TEXT; The present paper offers a discussion, based on theory, of the 
impact ionization in p-n junctions, of low-temperature breakdown, and of 
the tunnel effect in p-n junctions. The first publications in this finld 
are by A. F. Ioffe. It is pointed out that the elementary theory of 

impact ionization in semiconductors is in a certain way simpler than in 
gases, this being chiefly due to the fact that in gases the two partn?rs 
concerned - electrons and ions ~ have a very different mobility, wher2as 

- 4t-is practically. the same in semiconductors (electrons and holes). On the 


pasis of the Townsend theory, the condition Jreax = in k/(k-1)=const must 


be satisfied for the breakdown of a p-n juncticn; k= B/dp d- coefficient 
of impact ionization of an electron, @ - that ¢f a hola. The maximum 
electric field strength E | at the junction it equal to 2u/h, where u is 
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3/181/60/002/011/04°/042 


Impact Ionization and funnel Effect 
. -B006/B060 


in Semiconductors 


f the junction layer. The 
ntercompared in 
4 for germaniust 


the voltage at the junction and h the thickness 0 
d-values obtained theoretically and exporimentaily are 4 
“tables for different E-values. The following was obtaine 


de 10729 EP*? om™', and B= 5.107°29E2"? om”, while for silicon @ 
- peqetoneEt Tom”, and § = 0.31-10722B4*? ear te Hence the dependencs: of 


impact jonization on the field strength i3 more strongly marked in ge:r- . 
manium than in silicon. At temperatures near thre absolute zero point, 
impact jonization may be also observed in homogeneous semiconductors. If 
the most favorable conditions for impact jonizetion are provided in, 58ay, 
germanium, i.@+,5 low ionization energy (which is only about 107° ev for 
impurities of the 3rd and the 5*h group in Ge) and a large mean free path 
- an impact donization may be brought about alrendy at 
field strengths (some v/om in Ge). The current density as & function of 
BE for homogeneous p-type germanium is shown in Fig. 25 based on data by 
Zavaritskaya. The curve shows that impac% fonization appears at abouli 
5 v/cm, while at 20 v/em the impurities ure practically donized com- 
pletely. The ionization of impurities took place solely by holes at ‘his 
low-temperature breakdown (in n-type, analogously, by electrons only). 


Card 2/% 3 
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"Impact Ionization ‘and Tunnel Effect - 7 » 5/181/60/c02/011/040,'042 


3006/3060 


‘dn. Semiconductors ~ 
‘he possibility is finelly discussed of oxplaiaing the breakdown of « 
“open junction by the tunnel effect. The .position of the Fermi levels und the 
i. characteristics of an Esaki diode are dincussed in greet detail. Fig. 3% 
“ghows the position of the Fermi levels for a p-n junction in a degenerate 
“semiconductor with thermal equilibriun (a), a maximun direct current (>>; 
‘andia.minimun direct current (c). Fig- 4 illustrates the. dependence wf the 
‘current on the voltage at a tunnel diode on the basis of data by A-P. 
“Shotov. I.-I.. Ivanchik calculated a p-n junction in a, degenerate semi- 
-condgctor. La! Ve K4ldysh and V. A. Chuyeakov are mentioned. There ar2 4 
figuyes, 3 tables,:and 11 references: 8 Scviet, 1 British, and 2 US. 


pees hy Sa oes - ae = _ z A 
“ASSOCIATION: Fizicheskiy institut im. P. i. Lebedeva AN SSSR Moskva: 
yoo" . nstitute of Paysics imeni P. N. Lebedev AS-USSR, Moscow) 


“SUBMITTED: © August 4, 1960. - 


)_-dizoet—branehy—r) impurity : 
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| WL, BoM.; ZAVARITSKAYA, E.I. 


Capacitance of p - n junctions at low temperatures. Zhur. eksp. 1 
teor. fiz. 38 no.1:10-17 Jan '60. (MIRA 14:9) 
(Materials at low temperatures) (Junction transistors) 
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AUTHORS: ‘Vul, B. Ms, Konorova, Ye. Av, Demeshina, A. I. 
TITLE: eorgiy Ivanovich Skanavi] (Jeceased) 
PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Yol. Tl, No. 4, v 
pp. 681 ~ 685 . 


TEXT; On November 11, 1959 G. I. Skanavi, a prominent Soviet research 

scientist in the field of dielectrics diel. He was Head of the 

laboratoriya fiziki dieloktrikov Fizichesl:ogo instituta im. P. N. 

Lebedeva AN SSSR (Laboratory of Physica of Dielectricn of the Institute 

of Physics imeni P. N. Lebedev of the AS USSR) and Profassor of the 

" Moskovakiy gosudarstvennyy universitet im, Lomonosova (Moscow State 
University imeni Lomonosov). Skanavi finished his studies at the 
Leningradskiy politveknnicheskiy institut (Leningrad Polytechnic Insti- 
tute) in 1931, and began working at the plant "Elektrosila", where he 
had already given proof of his abilities of a research worker in the 
works laboratory. In 1935 he entered the Nauchno~issledovatel'okiy 
institut radiopromyshlennosti (Scientific Research Institute of the 
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Radio Industry), and in 1940 he began his activities at the Insitute of 
Physics imeni B. N. Lebedev of the AS USSR, first in the capaciy of 
senior scientific worker, and later as deputy of the Head of tha elektro- 
fizicheskaya laboratoriya (Electrophysical Laboratory), and sine 1954 
ag Head of the Laboratory of the Physics of Dielectrics, which ‘.ecame 
the leading laboratory in this field of the Soviet Union. The f:irst 
works (1931+1935) of the deceased dealt with the high-voltage insula- 
tion of electrical machines. His method of removing the corona, and 

his method of testing insulation were used in industry. Skanavi became 
Candidate of Physical and Mathematical Sciences in 1937. Many of his 
works dealt with the dielectric losses and with polarization in glasses. 
Skanavi drafted the theory of relaxative losses, and discovered the 
neutralization= and crystallization effect of loss reduction. During the 
war he investigated polycrystalline dielectrics at the Institut: of 
Physico, produced new dielectrics with a high dielectric constant, and 
developed a theory, which explains the high dielectric constant of 
eryatals. It was upon these works that the Doctor's dissertation de- 
fended by him in 1946 was based. For the industrial production of 
ceramic capacitors developed by him, he was awarded the Stalin ?rize 
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in. 1952. In recent years Skanavi, assisted by the collaborators of his 
laboratory, produced dielectrics with a particularly high dielestric 
constant: the strontium-bismuth-titanates. In 1958 the first stiontiun- 
titanate single crystals were obtained at his laboratory. Durinj the / 
investigation of the electric strength of dielectrics the photovonduc- 
tivity of KBr crystals stimulated by high voltage pulses was discovered 
Further, Skanavi delivered the glass substances known as "pyrocuran" 5 
with finely disperse crystalline phase and a new class of electirets. 
Besides his scientific activities, Skanavi was for several year3 the 

Head of the works laboratory of a radiotechnical factory in Moscow. He 
published more than 70 scientific works, among them the monograph 

“Mzika dielektrikov" in two volumes. For several years Skanavi was the 
scientific secretary of the Institute of Physics, and Member of the 

Byuro otdeleniya fiziko-matematicheskikh nauk AN 883R (Bureau of the ‘ 
Branch of Physical and Mathematioal Sciences of the AS USSR). Since 

1944 Skanavi has been Member of the Cornunist Party of the Soviet Union, 
and since recently also Secretary of the Party Committee of the In- 
stitute of Physics. There are 1 figure ard 55 Soviet references. 
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AUTHORS: mL Buehers Corresponding Member AS USSR, Zavaritskays., E- 1., 
and Keldysh, L. V. 


TITLE: Impurity Conductivity of Germanium at Low Tenperatures 


“PERIODICAL:  Deklady Akademii nauk SSSR, 1960, Vol. 135, No. 6, 
; pp. 1361-1363 


TEXT: At temperatures T& é,/k; where &, is the impurity ionization 


energy and k the Boltzmann constant, the electrical corductivity 0? 
semiconductors is very low. If the field strength is increased, the impact x 
4fonization increases, because the mean free path of the carriers ii 
relatively great at low temperatures. As the impurity ionization energy 
is low (0.01 ev for the indium-doped p-type germanium considered hire), 
impact ionization starts already at field strengths of some v/em. ‘The lower 
the temperature, the lower is the fraction of thermal ionization, ns fol- 
lows from the dependence of current density on field strength shown in 
Pig. 1. At the temperature of liquid helium, the hole concentration may be 
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a(N. - Ny) - rN 


described by: p = Z (1), where s is the mean jonization 


r+s 
probability, r the mean recombination probability, N. the acceptor con- 


centration, and A, the donor concentration. As the increase in r with an 


4dnerease of electron energy is much slower than that of s, the free hole 
concentration in the range of pre-breakdown field strength is determined 
largely by the exponential growth of the ionization rate. The drift rate 


as a complex function cf field strength is discussed, and it is found that 
at high field strengths the sharp decrease in mobility at helium tempera- 
tures is connected with the occurrence of a large quantity of charge cen~ 
ters. Thereby, the fraction of Coulomb scattering in the total numter of 
collisions per unit time increases. The authors thank V. A. Chuyenkov for a 
discussion. There are 3 figures and 6 referencee: 3 Soviet and 3 US. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Institute of Physics ineni P. N. Lebedev of the Academy of 
Sciences USSR) 


SUBMITTED: August 31, 1960 
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AUTHOR: Vul, Be. M. ‘ 
TITLE: Capacity characteristics of pen junctions 


PERIODICAL: Fizika tverdogo tela, v. 5, no. 1, 1961, 204-205 


TEXT: The present paper deals with the derivation of some formulas for 
caloulating the capacity of p-n junctions. The capacity of a p-n 
junction depends on the ionized-impurity distribution in it. For 
clarifying the principal relations, it suffices to study the simple case 
of a plane junotion, in which the ons side, a.g., the p-type, has suoh 

a low resistance that the entire resistance may be ascribed to the 

netype side. In this case, the potential distribution in the junction nay 


be described by the Poisson equation a*y/ax* = - 48Q/e, where Q = f(x) is 
the volume charge density, and x is the distance of the point of reference 
in the n-type region from the junction surface. With the Soundary con- 


h 
ditions y(0) = ed = 0, Us ¥ (x) oh » 4® if xf(x)dx is the solution, 
“i xeh : 
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